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ABSTRACT 
The purpose of this research work is to design digital switching sequence for 
control circuit. A digital system comes with more benefit than analog which is 
programmable, faster, precise and flexible. These proposed digital switching sequences 
are application for single-phase and three-phase inverters. By controlling analog circuits 
digitally, system cost and power consumption can be drastically reduced. The switching 
sequences are designed using Altera Max+Plus II and downloaded to University 
Program (UP1) development board unit which consists of two types of Complex 
Programming Logic Devices (CPLD). In this research work, MAX7000 has been chosen 
to download the proposed switching sequence that has been designed. To prove the 
validity of the switching sequences chosen for single-phase and three-phase inverter, 
MATLAB/ Simulink is used as the simulation software. At the end of this research 
work, the digital switching sequences for single-phase and three-phase inverter have 
successfully been designed. 
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ABSTRAK 
Tujuan kajian ini dijalankan adalah untuk menghasilkan jujukan suis bagi litar 
kawalan secara digital. Sistem digital adalah lebih baik berbanding dengan sistem 
analog. Ia boleh diprogramkan, lebih pantas, persis dan mudali diubah suai. Jujukan suis 
yang dihasilkan adalah untuk kegunaan penyongsang satu fasa dan penyongsang tiga 
fasa. Dengan mengawal litar analog secara digital, kos sistem dan penggunaan kuasa 
dapat dikurangkan secara mendadak. Jujukan suis dihasilkan menggunakan perisian 
Altera Max+Plus II dan diprogramkan ke dalam papan (UP1) University Program. 
Terdapat dua jenis CPLD (Complex Programming Logic Device) di dalam satu unit 
papan UP1. Dalam kajian ini, MAX7000 dipilih untuk memprogramkan jujukan suis 
yang telah dihasilkan. Bagi membuktikan kesahihan jujukan suisyang digunakan, 
simulasi dijalankan ke atas litar penyongsang satu fasa dan tiga fasa menggunakan 
perisian MATLAB/Simulink.. Pada akhir kajian ini, jujukan suis secara digital telah 
berjaya dihasilkan dan diprogramkan seperti yang dikehendaki. Dapatan kajian sedia 
digunakan sebagai pengawal digital jika di sambungkan dengan penyongsang sebenar. 
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CHAPTER 1 
INTRODUCTION 
1.1 Introduction to Power Electronic 
Power electronic can be defined as the use of electronic devices to control and 
convert electric power. Power electronic is combined of power, electronics and control. 
It may be defined as the applications of solid-state electronics for the control and 
conversion of electric power. It is based on the switching of power semiconductor 
devices whose power handling capabilities and switching speeds have improved 
tremendously over the years. The switching characteristics of power devices permit the 
control and conversion of electric power from one to others. Versatile circuit topologies 
can be found in the power electronics for different applications [1]. 
1.1.1 History of Power Electronic Devices 
Power Electronics began with the introduction of the mercury arc rectifier in 
1900. This was followed by the first electronic revolution which began in 1984 with the 
invention of the silicon transistor. 
The second electronic revolution began in 1958 with the development of 
thyristor. This caused the beginning of new era for power electronics, since many power 
semiconductor devices and power conversion techniques were introduced using 
thyristor. Next, was the microelectronics revolution which gave the ability to process a 
huge amount of data in a very short time. The power electronics revolution with merges 
power electronics and microelectronics provides the ability to control large amount of 
power in very efficient manner. Power electronics have already found an important place 
in modem technology and are now used in a great variety of high-power products, 
including motor controls, power supply and High Voltage Direct Current (HVDC) 
systems [1], 
1.1.2 Definition of Power Electronics 
Power electronics is defined as the application solid state electronics for the 
control and conversion of electronic power. Power electronic is based on the switching 
of power semiconductor devices whose power handling capabilities and switching 
speeds have improved tremendously over the years. It is presently playing an important 
role in modem technology and is used in variety of high power product for example; 
motor control, heat control, light control and power supply [2]. 
3 
1.1.3 Significance of Power Electronics 
The demands for control of electric power exist for many years. The generation, 
transmission and distribution of electric power are almost Alternating Current (AC) 
today. But, in industry, transportation, agriculture, and everyday life often demand 
Direct Current (DC) power. In any technically and economically defined situation, it is 
necessary to provide the most suitable form of energy to meet the demand of user [3], 
Power electronics is the technology associated with the efficient conversion, control and 
conditioning of electric power by static means from its available input form into the 
desired electrical output form. The goal of power electronics is to control the flow of 
energy from an electrical source to an electrical load with high efficiency, high ability, 
high reliability, small size, light weight and low cost [4], 
1.2 Power converter 
Power electronics converters are a family of electrical circuits which convert 
electrical energy from one level of voltage, current or frequency to another level using 
semiconductor- based electronic switch. Versatile circuit topologies can be found in 
power electronics for difference applications [5], 
The essential characteristic of these types of circuits is that switches are operated 
only in one of two states - either fully ON or fully OFF, unlike other types of electrical 
circuits where the control elements are operated in a linear or nearly linear active region. 
